Engineering Saccharomyces cerevisiae for efficient anaerobic xylose fermentation: reflections and perspectives.
Conversion of the abundant lignocellulosic biomass into ethanol is an environmentally sustainable solution to the energy crisis. Fermentation of lignocellulosic hydrolysates by Saccharomyces cerevisiae is not cost-effective yet as substantial amounts of xylose in the hydrolysates cannot be utilized by native S. cerevisiae strains. Extensive studies including both metabolic and evolutionary engineering have been carried out to develop an efficient xylose-fermenting S. cerevisiae strain, yet the ethanol yield and productivity from xylose fermentation of the best one are still far below expectation. This review compares the engineering approaches and resulted anaerobic xylose fermentation performance of recently reported xylose-utilizing S. cerevisiae strains, with the aim to understand the intrinsic reason for their low xylose fermentation capabilities. These comparative analyses revealed that some of the current engineering targets and the so-called "hot issues" might be overrated. Our opinions on the underrated parts and future efforts in this field are also presented. Overall, this review serves as a comprehensive reference to understanding xylose fermentation by S. cerevisiae.